CASE REPORT
An asymptomatic 52-year-old man underwent upper abdominal CT for a 2 cm lesion of the right lobe of the liver identified by sonography. Numerous foci of pancreatic hyperenhancement with early portal venous opacification were demonstrated (Fig. 1 ). There was also duplication of the inferior vena cava with azygos continuation (Fig. 2) . Subsequent angiography including superselective injections confirmed the diagnosis of pancreatic arteriovenous malformation (PAVM) and provided details of the vascular supply and drainage of the anomaly (Fig. 3) . The malformation was supplied by branches of the gastroduodenal, splenic and middle colic arteries with immediate shunting to the portal vein. An octreotide scan was negative. The patient had no bleeding, abdominal pain, or abnormal liver function studies to suggest cirrhosis or portal hypertension. Therefore, no treatment was undertaken. Follow up CT four months later showed the lesion to be stable. At 2 year follow-up, the patient remains asymptomatic.
Pancreatic arteriovenous malformations are rare, with fewer than 100 reported cases (1). PAVMs can be congenital or acquired. As many as 15% of patients with hereditary hemorrhagic telangiectasia (HHT) studied with CT have PAVMs, but the lesions have been small incidental findings (2). The patient reported here had duplication of the inferior vena cava with azygos continuation, but associated congenital anomalies other than hereditary telangiectasia have not been reported. The relationship of these two anomalies in this patient is unknown. Acquired etiologies of PAVM have included neoplasms, inflammation, trauma and complication of pancreatic transplant (3). It has been hypothesized that patients with no other hereditary disease or primary condition may have a congenital PAVM that is a persistent remnant of the fetal pancreatic vascular network.
In a 2007 literature review of 90 patients, the mean age of patients with PAVM was 52.5 years (7 mo-73years), M:F;73:17. 14/90 (16%) were asymptomatic. 48/90 (54%) presented with gastrointestinal bleeding, 29/90(32%) with DISCUSSION CASE REPORT abdominal pain or discomfort, and 4/90 (5%) with jaundice (1).
The etiology of gastrointestinal hemorrhage, the most common presentation, can be due to direct hemorrhage from PAVM into the pancreatic duct or a bile duct, hemorrhage from an AVM involving the bowel wall, an associated duodenal ulcer or the result of varices due to portal hypertension.
Portal hypertension with varices of the esophagus, stomach or duodenum is a late complication of PAVM. The incidence of gastrointestinal bleeding due to varices has ranged from 12-23% (4,5). In a 2006 literature review of 51 patients, 6/51 (12%) presented with pancreatitis (4). Pancreatitis has been attributed to bleeding into the pancreatic duct (6) or PAVM with vascular steal leading to ischemia (7). PAVM has been diagnosed by CT, MR imaging, sonography, and angiography. CT findings include multiple discrete intrapancreatic vessels, best demonstrated on early arterial scanning. Multiple feeding vessels are often associated with early portal vein opacification. (Fig. 2 ) Reformatted MIP (maximum intensity projection) and volume rendered images may be useful. If scanning is only done in the portal venous phase however, the diagnosis may difficult due to dense pancreatic parenchymal enhancement coupled with less conspicuous feeding vessel enhancement.
The diagnostic findings can also be demonstrated by MR imaging. On sonography, the abnormal vessels appear as nonspecific hypoechoic nodules, but Doppler ultrasound can demonstrate a mosaic pancreatic color flow pattern and pulsatile portal vein waveforms. Angiography is invasive, but can provide detailed depiction of all supplying vessels. This information can be used to determine if treatment by embolization is feasible and also provide a road map for interventional procedures or surgical planning. Multiple feeding vessels may preclude embolization.
The differential diagnosis for pancreatic arteriovenous malformation is primarily hypervascular tumors such as islet cell tumors, and hypervascular metastases. These entities can generally be differentiated from pancreatic arteriovenous malformation by their discrete nature. Rarely, an atypical appearance of chronic pancreatitis, or an intrapancreatic accessory spleen may mimick pancreatic arteriovenous malformation.
Treatment of symptomatic patients, including patients with varices and gastrointestinal bleeding has included arterial embolization, transjugular intrahepatic portosystemic shunting (TIPS), vascular ligation and pancreatic resection. A literature review reported that 22/90 (24%) patients were treated conservatively while 60/90 (67%) had interventions, most often pancreatic resection 35/90 (39%) and arterial embolization 15/90 (17%) (1).
PAVM is rare cause of gastrointestinal hemorrhage, but is in the differential diagnosis when the common etiologies have been excluded. In some patients, as with the patient presented here, the diagnosis is made by serendipity. These asymptomatic patients have been treated conservatively and followed. However, if patients develop symptoms or have evidence of portal hypertension, consideration of intervention is warranted.
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